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(54) rMflPOMEXAHHMECKAH flOPHHPYK)- 
UtAfl TO/10BKA A/1H PACQJUPEHMfl FOO- 
PUPOBAHHOTO fl/lACTblPH B OBCA/JHOfl 
KO/IOHHE 

(57) TMApoMexaHMMecKan AdpHMpytoman ro/io- 
gk3 jyi* pacujupeHMR ro<t>pnpoDaHHoro n/ia- 
CTbipfl b o6caAHOii xonoiine. flopHnpyioinasi 
ro/soBKa coagpxmt KOHyc-nyaHcoH c npoAOAb- 
MbiMM npo<J)M/ibHbiMn KaHaaxaMM, icopnyc c ca- 
Moyn/iOTHflK)Luevicn Tpy6saTOM AW3<|>p3rMOM. 
CTynGHM3TWMn b nonepennoM ccmchmm okhb- 

MM M pa3MemeHHblMM B HMX BblABMXHWMM CCK* 

TOpaMM, CTyneHMdTUMM a nonepenHOM 
ceneHMM. 4 ma. 
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M3o6peTeHMe othocmtcs k ycTpowcroaM 
Ana p€moht3 o6caAHwx ko/iohh He4)T«Hbix. ra- 

30BUX M APy^MX CKBdJKMH C Ue/lblO BOCCTaMOO" 
AeHMA repMeTMMHOCTM M ynpOHMGHMA CTBMKM 

KonoHHbi nyreM ycranoBKM cTa/ibnoro nnacTbi* 
pa m C03ABHMA HanpaxeHKOM cmctcmw o6caA* 
Han Tpy6a - naacTbipb. 

Ueab M3o6p6TB mm a - yaeaMMeHMe a<W>ex- 
tmbhoctm pa6oTbi r o/i ob icw 3a cner yeeaMMeHMfl 
paAMaabHoro ycMAMa na ceicropa u yeeaMMC* 
HMe cpoxa cny*c6bi. 

Ha 4>Mr. 1 npeACTaB/ieHa AopHMpytomsa 
ronoBxa. npoAO/ibHUM pa3pea, b TpaMcnopT- 
hom noaoxceHMM; Ha 4>nr. 2 - AopHMpy»u;3R 
ronoBxa, o6u;mm bma. b pa6oseM noaoxeHMM; 
Ha <J>Mr. 3 - to xce. nonepesHUM paapea npn 
pacwMpeHMM cexTopoe a Tpy6e c MMHMManb- 
hom ToatuMHOM cTeiiKM: Ha $Mr. 4 - to xce. 
nonepeMHbiM paape3 npM npMxeaTMM nnacTupa 
b Tpy6e c MaxcMM3n bHow toaiumhom ctchkm. 

rMApOMexaKMHecxan AOpHMpytouiaa roAO- 

BK3 COCTOMT M3 KOpnyca 1 C 0KH3MM, BfcinOA- 



HBHMoro b BMAe ynopHwx 4>naMuee 2 m umahh- 
Apa-xaeTKM 3. 33xpcnACHH0M Me*Ay 4>na»ma- 
mm. OxHa xopnyca BwnoaHeHbi cryneHMaTUMM 
a nonepeMMOM ceneHMM. Ha nycTOTeaoM 
CTBoabHOtt sacTM xopnyca raRxoft 4 aaTHHyrw: 
KOHyc-nyaHCdM 5. ynopnue <t>naHubi 2 m- «m- 
AMHAP-xaeTxa 3. UMAMHAP-xneTxa 3 <t>Mxcwpy- 

CTCfl TaXMM 06p330M. HTO tlAOCKOCTM 
CMMMCTpMM OKOH KOpnyCd M yCT3H0BAeHMb!X B 

HMxcTynenMaTbix b nonepesHOM HanpasaeHMM 

CCXTOpOB 6 COBMeiUeHbl C naOCKOCTSlMM CMM- 
MCTpMM npOAOAbHblX npO<t>MAbHb1X KdHdBOK 

KOHyca-nyaHCOHa 5. Ha CTBOAbHOM nacm xop- 
nyca nOA UMAMMAPOM-KACTKCM 3 M CBKTOpaMM 

G pa3MeiueHa caMoynAOTHawmaaca Tpy6na- 
Taa AMa<t>parMa 7, aaaMMOAeMCTayiotuan c 
6oAbUJMMM CTyneHRMM cexTOpoa 6. 

Yctdomctbo pa6oTaeT cneAytoiUMM o6pa- 
30m ( <|)Mr. 2). 

flpM cnyc.xe b o6caAnyio KOAOHMy 8 hmx- 
hmm kohbu ro<t>pnpoBaHHoro nnacTbipa 9 pac- 
noaoxeH Ha KOHyce-nyaHCOHe 5. npnneM 
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ero Sli* ko™J Vc M pyeTC» topuom 3Kcnny 3 T3U MM ) b ronoBxe yAaexca nerxo boc- 

"^nSrco^H^ paOosero AaaneHM* ao- ocao^hi*. npn nopuee A^pamu yreMWi 

PH^pTwa- Si bxoamt b n n acx U pb. pac- *maxoctm ooaMoxMa tomo Mepea aaaop- a 

IpTera ao nnoTHoro KOHXSicxa c o6c3Ahom oxne Me^y cexxopoM w xopnyco* koao- 

«X* noA Aa'anemieM c3«oynnoTH*,ou l Me- 10 aoft nocaflKe cexxopa b cyMMapHa- nno- 

JZ UH mwLhapmmccxom A"a<i,parM« 7 msAb aaaopoo He npeabiiuaex 20-40 mm 

n *oZo Zr M a*TCB k cxbhxsm rnyxoro yr- YMMXuaaa ^^J^S^SS^TSS- 

ny6neHM« A, coaAaaaa repMexMMHocxb b pa6o- w»* T^STZ^^^S^ 

mIa icaMeoe noaxxMMecxM 6e3 paAwanbHoro xpuxmb ochobhom ero sacTM pe3MMOM 

* "P aKTMHec . 15 fl ia4»parMU. Heo6xo fl MMoe AaaneHMe Moxex 

P3C UeHipa-Haa M3cxb AM34>par«« 7. P ac- But. nerxo B0 <*"X^ 

UJMpBBCb. B03Ae«CTByeT Hd BblAOMXCHSie CeK- . nOBUUieHMCM npOM3BOAMTe/lbHOCTM HaCOCHO- 

topw 6. npMXMMan mx k HeAOXMMaM rinacTupji roarpersxa. ,.„,„ tuM haaBM . 

f* m • ' CyMMapHoe paAMsnbHoe ycn/we. ps3BM 
Hom 3tom ocranbHas Macxb P3Cuih P b.o- 20 BaeMoe ronoBxon. nepeAaexca ne «a 12. a hs 

tueAca a m 2Lmu ynnpaexca b HenoABM*- 6 b«abhxch U x cexropoe. CneAoaaxenbHO. npn 

«™ B*!?peHHK,» • noaepxHOCTb sxom *e P a6oMeM awe™* ycnnne paAManb- 

^•mwa "SSI „oro B03 fl eHCTB M « cexropa na neAOXHM ro4»- 

U PaooM^e iyHKUHH nepeneceHU «a Ooaee pu aoapacxaex b A aa paaa. mxo rapanxMpyex 
npoMHyw m AO/irdaeMHyio mrnHHAPMsecxyio 25 no/woe npHxcaine roiscxwpa. 

. Uwn M HAP"MecKan AMa«|>parMa. pacujupn- a>opMy*aM3o6pexeHM., 
ark vnvioaeTCfl MacTbio ceoeft oHeuiHefi no* 

"IS inHHAP-xnerky. B peaynbxaxe rw«e«»*lW<^ 
„; P A r*parMe bo3hmx3k>t npuMoyroniHue 30 *xa A"- paciuMpeHW, "»P^™"" . w»- 

BUCTyou mam BnaAHHU (b 33bmcmmocxm OT'cxe-' cxb,pa. b o6c3Ahom xonoHHe. BXAKwawmaa 

nc HM^BUABwxe hmb cexxopoa). cooxaexcxByo- xonyc-nyaHCOH c ^S^ZSlSS^ 

mne-onopHOH noeepxHOCXM ochob3hmr mm xanaBxaM*. xopnyc c l^a^iMMa 

xaxAoro cexTopa. Bc/immmhs ouABMaceHM* neM caMOynnoTHBK)me«c« xpyOMaxofl w»*- 
cexxops xoneOnexca b ssbmcmmocxm or xornuM- 35 parMOft h buabmxhumm cexxops mm, CTyncHMa- 

H H S P HX i °o6caAHOfiTpy6b..HanHMH S ,H/.HOT- Tb,MH B teMeHMM. yCTSHOBHeHHlIMM c 

^SIirnJaCTHpJi B03MO)XHOCTbK) B33MM0A6flCXBMB 60flbUlC« 

Ha ♦wr. 3 m 4 noxaaaHbi npeAe/ibnue cny- cryneHbK) c AMa<J»parMOM. o x a mm aw ui , a a c a 

nan BbiABMxceHHn cextopoB ooA Har Py3 KOM: TeM, mto. c ije/ibio yae/iMMCHMB 
n dm pacuJMpeHMM a xpySe c MMHMManbHOM roa- 40 paSotu ronoaxw 3a CMer yaeflMMeHM* paAnaab- 

u»mhom cxenxM 3) m a T P y6e c M3xcMM3«b- Horo ycMAMB H3 cexTopa "^TZ^ZZ 

„o« TonutMHOM cieHXM c n«3CT U peM (^r. 4). cnymGu. buabmxhuc cexropa """onHeHM 

y C Tvn« KOTopue n P M 3 tom oOneraex fl M34>- CTyneHM3T«MM b nonepeMHOM ccmohmm. 3 xop- 

D3rM3 no nepMMeipy onopHOM noaepxHOCTM nyc MMeex cxyneHMaxbie b nonepeMHOM ceMO- 

ELkU^ 45 HMM 0XH3 "«"imW "^N 

noM crnsxceHHux xpoMxax m MMHMManbHux nnocxocxM cMMMexpMM oxoh xopnyca m npo- 

"aipa" ! a oxhc Mexjy cexxopoM m xopnycoM Aon„H U x npo^flwux xaHaBOx xoHyca^yan- 

MCxnioMaexca npMMMHa 6«cxporo paapyuieHMa coHa coBMemeHU. 
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93-212374/26 KOI 
BOREHOLE CONSOLIDATION MUDS 

86.01.06 86SIM003368 (9Z07.07) E21B 79/\0 " 
Hydfowehonkri b#od for expansion of cofTvoatod patch In casing 
spring . lias ttoppad sectors matching rimlfcxr housing and profiled 
g r oo v e s of conked punch 
Gf9-0f4211 

Addnt. Data: PETROV S F. IEDYASH0V O A, KISELMAN M L 



Enhanced efficiency of the head tor expanding the corrugated patch 
U due to the Increased thrust on the sectors, end Its longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the porti in the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hyo^omechanical head is lowered In the casing string (8) 
so that the lower end of the corrugated patch (») to on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
"^e pressure forces the cylindrical diaphragm (T) to bear on the 
1 of the blind recess ensuring hermetldty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oil. gas and 
vcher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head Is due to increased radial stress on the sectors. 
BulJS/T.T.92. (4pp Dwg.No.1/4) 
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(54) H YDROMECH ANIC AL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 
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